Aims/hypothesis Dietary patterns have been associated with the incidence of type 2 diabetes, but little is known about the impact of ethnicity on this relationship. This study evaluated the association between four a priori dietary quality indexes and risk of type 2 diabetes among white individuals, JapaneseAmericans and Native Hawaiians in the Hawaii component of the Multiethnic Cohort. Methods After excluding participants with prevalent diabetes and missing values, the analysis included 89,185 participants (11,217 cases of type 2 diabetes). Dietary intake was assessed at baseline with a quantitative food frequency questionnaire designed for use in the relevant ethnic populations. Sex-and ethnicity-specific HRs were calculated for the Healthy Eating Index-2010 (HEI-2010), the Alternative HEI-2010 (AHEI-2010), the Alternate Mediterranean Diet Score (aMED) and the Dietary Approaches to Stop Hypertension (DASH). Results We observed significant inverse associations between higher DASH index scores and risk of type 2 diabetes in white men and women, as well as in Japanese-American women and Native Hawaiian men, with respective risk reductions of 37%, 31%, 19% and 21% (in the highest compared with the lowest index category). A higher adherence to the AHEI-2010 and aMED diet was related to a 13-28% lower risk of type 2 diabetes in white participants but not in other ethnic groups. No significant associations with risk of type 2 diabetes were observed for the HEI-2010 index. Conclusions/interpretation The small ethnic differences in risk of type 2 diabetes associated with scores of a prioridefined dietary patterns may be due to a different consumption pattern of food components and the fact that the original indexes were not based on diets typical for Asians and Pacific Islanders.
Introduction
The prevalence and incidence rates of type 2 diabetes vary widely by ethnicity, with substantially higher rates in AsianAmericans and Pacific Islanders than in white populations residing in the USA [1, 2] . In addition to genetic predisposition and high rates of excess body weight, diet and lifestyle habits may contribute to this disparity. With regard to diet, instead of examining individual nutrients or foods in relation to the disease, dietary pattern analyses have attracted interest as they take into account interactions and intercorrelations among foods and nutrients, potentially providing more promising strategies for preventing and controlling disease [3] . Two approaches to characterise overall diet are commonly distinguished. A priori indexes evaluate dietary quality and are constructed on the basis of dietary recommendations and existing scientific evidence for chronic diseases, whereas a posteriori-derived dietary patterns are identified through an exploratory data-driven approach [3] .
Given cultural differences in dietary habits and possible biological differences in metabolism, associations may differ across geographical populations and ethnic groups [4] [5] [6] [7] . For example, in the Coronary Artery Risk Development in Young Adults (CARDIA) Study, higher diet quality index scores were positively associated with insulin resistance among African-American but not white participants [6] . In addition, in the Insulin Resistance Atherosclerosis Study (IRAS), only white and not African-American or Hispanic adults showed an inverse relation between adherence to the Dietary Approaches to Stop Hypertension (DASH) diet and incidence of type 2 diabetes [5] . The Multi-Ethnic Study of Atherosclerosis (MESA) study reported significant ethnic differences for all nutrients except saturated fat when intakes of specific nutrients based on the DASH guidelines were compared between white, Chinese-American, African-American and Hispanic adults [4] . In previous analyses in the Multiethnic Cohort (MEC), the associations of a posteriori-defined dietary patterns with risk of type 2 diabetes were weaker in Native Hawaiian than Japanese-American and white participants [7] . To our knowledge, no study has yet investigated the associations between a priori-defined dietary quality indexes and risk of type 2 diabetes in Pacific Islanders and JapaneseAmericans. Based on the hypothesis that a better diet quality protects against risk of type 2 diabetes, we examined the association between four a priori-defined dietary indexes, the Healthy Eating Index-2010 (HEI-2010), Alternative HEI-2010 (AHEI-2010), Alternate Mediterranean Diet Score (aMED) and DASH, and the risk of type 2 diabetes among white, Native Hawaiian and Japanese-American men and women in the Hawaii component of the MEC.
Methods

Study population
The MEC collected baseline data from the start of 1993 to the end of 1996 to study diet and cancer incidence among five ethnic groups (white, Native Hawaiian, Japanese-American, Latino and African-American participants) living in Hawaii and California [8] . The study design has previously been described in detail [8] . Briefly, more than 215,000 men and women aged 45-75 years at recruitment and living in Hawaii or California (primarily in Los Angeles) were enrolled by returning a mailed selfadministered survey consisting of a quantitative food frequency questionnaire (QFFQ) containing questions on demographics, medical conditions, anthropometric measures and lifestyle factors. The institutional review boards at the University of Southern California and the University of Hawaii approved the study protocol. Response rates to the baseline questionnaire mailings ranged from 28% to 51% in the different ethnic-sex groups. A comparison of MEC participants with US census data indicated that cohort members represent all levels of education, although they are somewhat better educated than the general population in Hawaii but do not represent the general US population [8] . Because a linkage with health plans was possible only in Hawaii, we restricted the present study to the Hawaii component of the MEC, consisting of 103,898 participants of primarily white, Japanese-American and Native Hawaiian ancestry. Individuals who reported more than one ancestry were assigned to one of the categories according to the following priority ranking: Native Hawaiian, Japanese-American and white. After excluding participants with prevalent diabetes at study entry (n=10,028), questionable diabetes status (n=1,036) or invalid or missing covariate data (n=3,649), the study population consisted of 89,185 participants. Since the MEC was established, annual linkages with state death certificate files have been performed to update vital status.
Case ascertainment Incident cases of diabetes were identified through a short follow-up questionnaire (1999) (2000) (2001) (2002) (2003) ) that enquired into medical conditions (response rate 84%), a medication inventory (2003) (2004) (2005) (2006) including diabetes drugs (response rate 38%) and linkage with health insurance plans in 2007 [1] . All cohort members known to be alive and not refusing to participate were linked with the diabetes care registries of the two major health insurers, which capture 90% of the population of Hawaii. Entrance into the registries is based on multiple pieces of evidence, such as repeated outpatient visits for diabetes, clinical information, pharmacy records and hospital discharge diagnoses [1] . The assessment of diabetes status by questionnaire provided information for participants who were censored due to death before 2007 (n=11,948). For cohort members alive at the time of the linkage, self-reported diabetes status not confirmed by one of the health plans was considered questionable and excluded. The midpoint between two time points of diabetes assessment was used as the estimated diagnosis date when the health plans did not provide an exact date.
Dietary assessment
The MEC uses a QFFQ with several unique attributes, including ethnic-specific foods, reliance on a food composition table specific to the MEC, and the use of a large recipe database [9] , which has previously been described in detail [10] . Briefly, the usual food intake over the past 12 months was assessed using eight or (for beverages) nine categories. Quantities of foods were assessed using three portion sizes specific to each food item, which were also shown in representative images. The QFFQ was validated and calibrated in each ethnic-sex group using data from 1,606 participants and three randomly scheduled 24 h dietary recalls [10] . The contribution of each food item on the QFFQ to the major food groups and subgroups according to the Pyramid Servings Database [11] were included in the MEC food composition ). Several items in the QFFQ combined foods or omitted foods such that the components in some index components were modified as indicated in the footnotes to Table 1 . After computing MPED values for each MEC participant, MPED groups and subgroups were used in the scoring of each dietary index. Portion sizes were adjusted to reflect the use of cup and ounce equivalents with MPEDs for those dietary indexes that were defined as serving sizes.
The HEI-2010 reflects the 2010 Dietary Guidelines for Americans [15] , with higher scores reflecting better adherence to federal dietary guidelines [16] . HEI-2010 updates the components used in the development of HEI-2005 [17] with modifications to components measuring vegetable and bean intake, seafood and plant protein intake, refined grain intake, and ratio of polyunsaturated and monounsaturated to saturated fatty acids in the diet [16] . All components except the fatty acid ratio were calculated as per 4,187 kJ, and points of 5, 10 or 20 were assigned to optimal intakes ( Table 1) .
The AHEI-2010 includes foods and nutrients indicated by the scientific literature to be predictive of chronic diseases such as type 2 diabetes, cardiovascular disease or coronary heart disease [18] . This index builds on aspects of the original HEI [19] , the original AHEI [20] and a comprehensive review of relevant literature since the establishment of the first AHEI. Red and processed meat, sugar-sweetened beverages (SSBs) and sodium were reverse-coded such that lower intakes provided the maximum points. The aMED as developed by Fung et al [21] was an adaptation of the Mediterranean Diet Score developed by Trichopoulou et al [22] that takes into account scientific literature on diet and chronic disease risk. The DASH index, as outlined by Fung et al [23] , includes eight components that are emphasised in the DASH diet used for hypertension management [23, 24] . For this particular index, scoring is based on intake quintiles created within the entire MEC dataset; participants in the lowest quintile received 1 point and individuals in quintile five received 5 points. Red and processed meat, SSBs and sodium were reverse-coded.
Statistical analysis Cox proportional hazards regression using follow-up time as the underlying time metric was applied to assess the association between the four dietary indexes and risk of type 2 diabetes. The follow-up time was calculated as the time between the date of the baseline questionnaire and the date of diagnosis of diabetes, the date of death or the last date when the diabetes status was available (the date of the questionnaire or health plan linkage, i.e. the end of 2007 for all cohort members who were part of the linkage) [1] . HRs and 95% CI were calculated for the dietary indexes divided into five sex-specific categories (C1-C5) based on the analysis data set distribution using the lowest index score category as a reference category (C1); this parameterisation accounts for nonlinear trends. As a secondary analysis, to be interpreted as a trend test, the scores were evaluated as standardised continuous variables by dividing each index value by its respective SD.
The Cox models were stratified by age to ensure that the estimation procedure was based on comparisons of participants at the same age and adjusted for several variables known to be associated with risk of diabetes, including ethnicity (white individuals as the reference), physical activity (h/week), smoking status (current smoker, past smoker and never smoker), years of education (<12, 12, 13-15 and ≥16), total energy intake (kJ/day) and BMI (<22, 22 to <25, 25 to <30 and ≥30 kg/m 2 ) calculated from self-reported height and weight. Waist circumference as a measure of central adiposity was assessed for less than half of the study population approximately 10 years after baseline, and an analysis in this subset suggested that waist and hip measurements were not better predictors of diabetes than BMI [25] . To test for interactions, we evaluated the statistical significance of crossproduct terms of ethnicity with index scores divided by their respective SD.
Since the consumption of alcohol, coffee, soda and red meat has been found to be associated with risk of diabetes in One point is scored for intake at or greater than the sex-specific median and 0 points for intakes below the median for whole grains, vegetables (excluding potatoes), fruit, nuts, legumes, fish and fatty acid ratio (MUFA:SFA); 1 point is given for intakes less than the sex-specific median and 0 points for intakes at or greater than the sex-specific median for red and processed meat this population [26] [27] [28] , models involving indexes that did not include these food items in their score calculation were additionally adjusted for these variables (HEI-2010 for alcohol, regular soda, coffee intake and meat intake; AHEI-2010 for coffee consumption; aMED for regular soda and coffee intake; DASH for alcohol and coffee intake). Daily intakes of red meat were converted to energy density values (per 4,187 kJ) and logarithmically transformed to normalise the distribution. We further investigated the importance of individual components of the dietary patterns for risk of type 2 diabetes by sequentially subtracting components from the score and calculating the proportion of exposure effect (PEE), explained as (1−(β adjusted /β crude )) multiplied by 100% (according to [29] ) for ethnic-sex groups with significant associations between the continuous index score and risk of type 2 diabetes. All analyses were conducted using SAS version 9.3 (SAS Institute, Cary NC, USA). Values of p were two-sided, and p<0.05 was considered as significant.
Results
Of the 89,185 Hawaii cohort members in this analysis, 42.3% were Japanese-American, 35.7% were white, 12.9% were Native Hawaiian and 9.1% were of other ancestries. The respective percentages of mixed ethnic backgrounds were 3%, 5%, and 84% for Japanese-American, white and Native Hawaiian participants; of the latter, 29% were of a Hawaiian/ Asian admixture, 27% were Hawaiian/white, and 44% represented all other combinations. In men (Table 2 ) and women (Table 3) , high scores for all indexes were associated with being older, being a 'never smoker', consuming less soda or red meat, and reporting a higher energy intake (except for HEI-2010). White participants had higher scores for the HEI-2010 and the DASH index, whereas Japanese-Americans scored better for the AHEI-2010. A smaller proportion of Native Hawaiians was found in the higher categories for the HEI-2010, AHEI-2010 and DASH indexes. The distributions of single food components differed by ethnic group (data not shown). White participants reported a higher mean intake and range of dairy products, and Native Hawaiians a higher mean intake and range of red meat, SSBs and fruit juice, whereas JapaneseAmerican men and women reported a higher mean intake and range of refined grains than other participants. The four indexes were strongly associated with each other, the correlation coefficients being 0.74 for HEI-2010 and DASH, 0.68 for aMED and AHEI-2010, 0.67 for HEI-2010 and AHEI-2010, 0.63 for DASH and aMED, and 0.57 for aMED and HEI-2010.
The categorised HEI-2010 score was not significantly associated with risk of type 2 diabetes (Tables 4 and 5) , and the continuous HEI-2010 score showed a significant inverse trend only in white men. In contrast, significant inverse associations of the AHEI-2010 score with risk of type 2 diabetes were detected in men and women of all ethnicities combined (score points in men: C5 73-101 vs C1 25-56; score points in women: C5 47-100 vs C1 30-58; 12% risk reduction, respectively). However, inverse associations were seen only in white men and women (a 26% and 22% lower risk for C5 vs C1). The significant risk estimate per 1 SD of the continuous AHEI-2010 score suggested a trend not only in white men and women, but also in Native Hawaiian women. Comparing the highest with the lowest score category, the aMED score was associated with risk of type 2 diabetes in all men (score points: C5 7-9 vs C1 0-2; 11% lower risk) with a significant trend test; this association was again limited to white men (28% lower risk). The DASH index was inversely associated with type 2 diabetes risk across all ethnic groups in both sexes, although this was not significant in Japanese-American men and Native Hawaiian women. The respective HRs were 0.79 (95% CI 0.73, 0.87) in all men and 0.77 (95% CI 0.70, 0.84) in all women for the highest vs the lowest category (score points in both sexes: C5 28-39 vs C1 9-19). The associations were strongest in white men and women (HR 0.63, [95% CI 0.52, 0.76] and 0.69 [95% CI 0.55, 0.88]). Significant dose-response relations were confirmed by the 17%, 14% and 7% lower risk of type 2 diabetes per 1 SD increase in DASH score for white men and women, and Japanese-American women, respectively. For all indexes, the interaction term between diet quality and ethnicity was only significant in men ( p=0.03 for HEI-2010, p=0.003 for AHEI-2010, p=0.008 for aMED and p<0.001 for DASH).
Adjustments for food items known to be associated with type 2 diabetes in this population modified the association only for the HEI-2010 score, which became non-significant in white men after adjustment for red meat (HR for 1 SD: 1.00, 95% CI 0.94, 1.07). When alternately excluding components from the dietary pattern scores to analyse their importance for risk of type 2 diabetes (Tables 6, 7 , and 8), PEEs between −143% to +50% were observed. Excluding whole grains, dairy, refined grains or sodium from the HEI-2010 score, whole grains or SSBs and fruit juices from the AHEI-2010 score, red meat from the aMED score, and whole grains, red meat, low-fat dairy or SSBs and fruit juices from the DASH score led to attenuated HRs in most subgroups (PEE 7-50%). For DASH, the strong association with type 2 diabetes in white men and women and in Japanese-American women was not due to any single food item.
Discussion
In this large cohort with three ethnic groups, high scores for the DASH were related to a 10-30% lower risk of type 2 54 (14) 59 (17) 62 (16) 54 (15) 59 (17) 62 (16) 56 (16) 58 (17) 61 (17) 54 (14) 60 (16) 62 (17) Ethnicity (%) White 2 (1) 4 (0) 6 (1) 18 (3) 24 (2) 30 ( Age at cohort entry (years)
53 (14) 58 (16) 63 (15) 53 (14) 58 (16) 62 (15) 54 (16) 58 (16) 61 (16) 53 (13) 58 (16) 62 ( diabetes, the AHEI-2010 and aMED showed weaker associations, and the HEI-2010 was not related to the risk of type 2 diabetes. In general, the associations were stronger in white than in Native Hawaiian and Japanese-American participants. This difference may be due to different consumption patterns of food components, the fact that the original indexes were developed in populations without Asian and Pacific Islander members, or underlying biological differences in the metabolism of glucose and/or insulin [30] . The risk estimates for men and women were relatively similar in the entire study population and in white individuals, but the interaction terms of diet with ethnicity were only significant for men. The current results for the AHEI-2010 and aMED index in white participants agree with previous reports of a lower risk of type 2 diabetes for the AHEI [18, 31] and Mediterranean dietary patterns [31] , while our overall null findings for the HEI-2010 contrast the lower risk described for the HEI [18] . However, several other prospective studies have reported null Dietary indexes were divided into five sex-specific categories using the lowest category as reference category (C1, lowest index category; C5, highest index category). In addition, dietary pattern scores were assessed as continuous variables (calculated as the index divided by the respective SD) a Model 2: stratified by age, adjusted for physical activity (h/week), smoking (current smoker, past smoker, never smoker), years of education (<12, 12, 13-15 and ≥16 years), total energy intake (kJ/day) and BMI (<22, 22 to <25, 25 to <30 and ≥30 kg/m 2 ). Models including men of all ethnicities combined were additionally adjusted for ethnicity (white, Japanese-American, Native Hawaiian and other ethnicity) b The exact limits with decimal places are not presented for space considerations; with decimal places, the limits do not overlap findings, for example the European Prospective Investigation into Cancer and Nutrition (EPIC)-InterAct study for the AHEI [32] , the Health Professionals Follow-Up Study (HPFS) for the HEI [31] and the CARDIA study for the diet quality index [6] . Differences in the range of index scores may partly explain the discrepancy in findings across studies unless standardised scores are used. The HPFS described similar ranges for the aMED and DASH scores, as seen for men in the MEC [31] , whereas the AHEI-2010 scores were higher in the MEC than in the Nurses' Health Study and the HPFS [18] . In accordance with the literature, women in the MEC had higher AHEI-2010 and HEI-2010 scores than men [33] , possibly the result of different eating patterns or of reporting errors by women who want to fulfil perceived social expectations [34] .
For the DASH index, two prospective studies in US populations have described significant inverse associations with risk of type 2 diabetes [5, 31] , whereas a study in seven European countries detected no association [32] . Reasons for Dietary indexes were divided into five sex-specific categories using the lowest category as reference category (C1, lowest index category; C5, highest index category). In addition, dietary pattern scores were assessed as continuous variables (calculated as the index divided by the respective SD) a Model 2: stratified by age, adjusted for physical activity (h/week), smoking (current smoker, past smoker, never smoker), years of education (<12, 12, 13-15 and ≥16 years), total energy intake (kJ/day) and BMI (<22, 22 to <25, 25 to <30 and ≥30 kg/m 2 ). Models including women of all ethnicities combined were additionally adjusted for ethnicity (white, Japanese-American, Native Hawaiian and other ethnicity) b The exact limits wih decimal places are not presented for space considerations; with decimal places, the limits do not overlap the discrepancy might be the use of study-specific categories in the DASH index and the consumption of foods specific to particular geographical environments, such as preferences for different types of meat in the USA than in European countries [35] . Food consumption patterns in Europe and the USA vary due to food pricing, policies and availability; for instance, the USA has a higher availability of meat and sugar than European countries [36] . In addition, methodological approaches in creating the scores may contribute to the divergent results. Several versions of the DASH score exist. We chose the definition based on Fung et al [23] , which is one most commonly used in US populations [12] , whereas the definition of the DASH index in the InterAct study [32] was based on the DASH eating plan [24] . A recent report comparing different definitions of DASH indexes concluded that all indexes capture an underlying construct inherent to the DASH diet targeted for the prevention of hypertension, but suggested that the specific index might affect the results [37] . The different score definition manifested itself in the use of specific intake values as cut-off limits to assign points in the InterAct study, while quintiles were applied in the MEC. Furthermore, some components forming the DASH indexes varied: for example, in the 'meat component', red and processed meats were included in our study, whereas poultry and fish were added in the InterAct study.
The underlying nutrient targets of DASH, that is, high protein, fibre, calcium, magnesium and potassium, and low sodium, fat, saturated fat and cholesterol [38, 39] , may explain its association with risk of type 2 diabetes because a high fibre, calcium, magnesium and potassium intake appears to be protective against risk of type 2 diabetes [40] [41] [42] . In addition, a recent meta-analysis of intervention studies demonstrated improved insulin sensitivity as a result of the DASH diet independent of weight loss [43] . The better performance of the DASH may also be related to the inclusion of SBB and fruit juices, which are not part of the HEI-2010 and the aMED. In terms of the scoring, in the AHEI-2010, HEI-2010 and DASH scores but not in the aMED score, partial adherence is 2 ) and total energy intake (kJ/day). Models including men of all ethnicities combined were additionally adjusted for ethnicity (white, Japanese-American, Native Hawaiian and other ethnicity) For the DASH study DHA, docosahexaenoic acid; EPA, eicosapentaenoic acid; PUFA, polyunsaturated fatty acids rewarded. Therefore, components of the AHEI-2010, HEI-2010 and DASH indexes allow for a wider range of possible scores. As the HEI-2010, AHEI-2010 and aMED indexes were not created specifically to prevent a particular disease, it is plausible that they are not associated with risk of type 2 diabetes. If future research supports the concept that adherence to the DASH diet lowers the risk of type 2 diabetes across ethnic groups, only one set of dietary recommendations might be given to individuals suffering from high blood pressure and type 2 diabetes. The high percentage of mixed ethnic background for Native Hawaiians as compared with Japanese-American and white participants may have obscured associations as individuals with different admixtures may adopt diverse eating habits related to the specific admixture, and individuals with multiple ancestries appear to be at higher risk of obesity and possibly other conditions [44] . In previous studies [7, 8, 42] , JapaneseAmericans and Native Hawaiians showed different eating patterns from white individuals. For example, Native Hawaiians were more likely and Japanese-Americans less likely to score highly on the a posteriori 'fat and meat' pattern, whereas both groups had higher scores on the 'vegetables' pattern and lower scores on the 'fruit and milk' pattern than white individuals [7] . Similarly, the action of grain fibre in protecting against type 2 diabetes was more pronounced in white individuals than in the other groups [42] , possibly due to the higher intake of refined grains, that is, rice, in JapaneseAmericans, while white participants were more likely to consume wheat, which may affect glucose metabolism differently from rice [8, 42] .
We note that most dietary indexes were originally created and tested among participants of European and AfricanAmerican (for DASH) heritage. Therefore, foods consumed by Japanese-Americans and Native Hawaiians are not as well represented in the current indexes. Native Hawaiians reported a high intake and wide range of red meat, SSBs and fruit juice. According to the subtraction analysis, these foods strongly contributed to the risk of type 2 diabetes in DASH, the index that was inversely associated with risk of type 2 diabetes in Native Hawaiians. Thus, ethnic-specific differences in the performance of a dietary index with risk of type 2 diabetes might partly be due to a high intake of foods that play a role in the aetiology of diabetes among specific ethnic groups. These findings agree with recent meta-analyses of cohort studies describing positive associations of red meat [45] and SSBs [46] with risk of type 2 diabetes [47] . Only the HEI-2010 does not specifically take into account the component 'red meat', a major source of saturated fat and other potentially detrimental compounds, such as haem-iron, which may damage pancreatic β cells through oxidative stress [48] . The HEI-2010 and the DASH index take into account dairy products; however, the DASH index focuses on low-fat dairy products, which had a stronger inverse association with risk of type 2 diabetes than total dairy intake in a recent meta-analysis [47] . A higher consumption of low-fat dairy products may reduce the intake of saturated fat and furthermore may stimulate the secretion of insulinotropic peptides [49] .
To our knowledge, this study is the first to investigate simultaneously the associations of four a priori-defined dietary indexes with risk of type 2 diabetes. Their application to a multiethnic population represents a unique contribution to the field, although the results from ethnic groups in Hawaii may not be generalisable to the US population. An additional strength is the prospective design of the study. The use of a QFFQ designed for the relevant ethnic populations enabled us to study heterogeneous populations with wide variations in dietary habits. The large number of incident cases of type 2 diabetes allowed us to perform subgroup analyses by sex and ethnicity. Although the validation of the QFFQ with 24 h recalls indicated acceptable results [10] , the one-time dietary assessment by self-reported QFFQ was a limitation, which may have led to imprecise estimates of long-term dietary exposure, non-differential misclassification of respondents into dietary exposure categories and thus attenuated risk estimates [50] . As to the possible misclassification of diabetes status, we emphasised specificity in disease classification to capture all cases. Therefore, it is unlikely that healthy individuals were misclassified as cases, although a diagnosis of diabetes may have been missed for a small proportion of cohort members.
In this large cohort, several dietary indexes were associated with small reductions in the risk of type 2 diabetes. However, only the DASH index was associated with a reduction in risk of type 2 diabetes across ethnic groups including JapaneseAmericans and Native Hawaiians. The stronger associations in white individuals may not indicate a true ethnic difference: these could be the result of diverse eating patterns, biological differences in metabolism or the development of the dietary indexes primarily in white (and African-American) populations. To determine whether true ethnic differences exist, studies of dietary patterns using indexes derived from foods consumed by different ethnic groups are warranted.
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